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4.3. Management of the Nile
perch, Lates niloticus
fishery, in Lake Victoria in
light of the changes in its
life history characteristics
R. Ogutu-Ohwayo
Introduction
Nile perch, Lates niloticus Linnaeus, 1758, is a
predatory fish of high commercial and recreational value.
It can grow to a length of 2 m and a weight of 200 kg. In
Uganda, Nile perch was originally found only in Lake
Albert and the River Nile below Murchison Falls. The
species is, however, widely distributed in Africa,
occurring in the Nile system below Murchison Falls, the
Congo, Niger, Volta, Senegal and in Lakes Chad and
Turkana (Greenwood 1966).
The distribution of Nile perch was extended through introduction of the species
into Lakes Kyoga, Nabugabo and Victoria from Lake Albert during the 1950's
and early 1960's. Eight specimens from Lake Turkanp were introduced in the
Kenyan part of Lake Victoria at Kisumu in 1963 (Gee 1964). The purpose of
introducing Nile perch into Lakes Victoria and Kyoga was for it to feed on the
small-sized haplochromine cichlids, which were at that time abundant, but not
much exploited, and convert them into a larger fish of greater commercial and
recreational value (Graham 1929; Worthington 1929; Anderson 1961). There
were, however, fears that Nile perch might deplete stocks of native commercial
fish species including itself after which the fisheries would collapse.
Stocks of Nile perch increased rapidly after 1965 in Lake Kyoga, and after 1977
in Lake Victoria. This was followed by rapid increases in fishery yield (Hughes
1983, Okaronon et al., 1985, Goudswaard and Witte 1985). Increased abundance
of Nile perch was accompanied by a reduction and, in some cases, total
disappearance of many of the native species (Ogutu-Ohwayo 1990a, b; Ogari &
Dadzie, 1988; Ligtvoet & Mkumbo 1990). Haplochromines, which were the most
abundant fishes in Lake Victoria and were expected to form the bulk of the food of
the Nile perch. were depleted and other species became scarce. About 60% of
the haplochromine species are thought to have become extinct (Witte et al.,1992a,
b). The food of the Nile perch changed to the extent that it started feeding on its
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Fig. 4.3.2. The relative importance of prey eaten by Nile perch of 20 to 100 cm in lakes Victoria and
Kyoga between 1995 and 2000.
In Lake Albert, the reference habitat for Nile perch, the most important prey were
A!estes spp, haplochromines, C. ni!otica, anisopteran nymphs and Nile perch
juveniles. C. ni!otica and haplochromines were important in Nile perch of less
than 20 cm. Nile perch of 20 cm to 60 cm ate Alestes spp, haplochromines,
anisopteran nymphs, and C. ni!otica while those of 60 cm to 100 crn fed on A!estes
spp, haplochromines, Hydrocynus spp, Nile perch juveniles and tilapiines. Nile
perch of more than 100 cm ate a variety of fish prey which included A!estes spp,
juvenile Nile perch, Po!ypterus senega!ensis, mormyrids and Bagrus spp.
From the above studies, it can be concluded that the main prey of Nile perch in
Lakes Victoria, Kyoga, Nabugabo and Albert are C. nilotica, anisopteran nymphs,
R. argentea or A!estes spp, haplochromine species, tilapiine species and Nile
perch juveniles. C. nilotica are, however, more important and are eaten by Nile
perch of a wider size range (up to 1OOcm) in Lake Victoria than in the other lakes.
Anisopteran nymphs were more important in Lakes Kyoga and Nabugabo than in
Victoria and Albert.
R. argentea, for Lakes Victoria, Kyoga and Nabugabo, and A!estes spp, for Lake
Albert, Wel"e, in the absence of haplochromines, the most important fish prey
species of Nile perch in the four lakes. R. argentea was very important for Nile
perch of 20 em to 100 cm in Lakes Victoria, Kyoga and Nabugabo, while in Lake
Albert, Alestes spp were important in Nile perch >20 cm. A decline in the importance
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In Fig. 4.3.4, the changes in the average sizes and numbers of prey eaten by Nile
perch of >1 00 cm in the new habitats from the time when haplochromines were still
abundant through the period when haplochromine stocks had virtually disappeared to
that when they had started to recover are compared with data from Lake Albert for the
period 1989 to 1992. From 1968 to 1977, the average length of prey taken by Nile
perch of more than 100 cm in Lake Victoria was lower than that for Lake Albert while
the average number was higher. After this period, the average number of prey
decreased while the average length increased. Eventually, the average number
became lower than in Lake Albert while the length increased beyond that found in that
lake. By the 1978-1998 period, the average length of prey had increased beyond the
values recorded in Lake Albert while the average numbers had declined to lower
values. With the improvement in haplochromine stocks as demonstrated by the 1991
-1993data from Lake Kyoga, the average length of prey eaten declined while average
numbers increased towards values recorded in Lake Albert. This shows that Nile
perch meets its food requirements by increasing either the number or size of prey.
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Fig. 4.3.4. The average number of prey eaten by Nile perch of >100 em during different periods.
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Initially Nile perch in the new habitats matured at a smaller size than in its original habitat
of Lake Albert The size at first maturity in the new habitats adjusted over time to values
recorded in Lakes Albert and Turkana (Holden 1963; Hopson 1982) but higher than
those recorded in Lake Chad and the Blue Nile (Hopson 1972; Kenchington 1939).
These differences in size at first maturity could be due to differences in environmental
conditions and fishing pressure. Maturity ata smaller size seems to occur in fish, which
are in good ccndition, and has also been reported when there is over-exploitation. Nile
perch in lakes where the condition factor was higher matured at a smaller size than
where it was lower (Kenchington 1939; Gee 1969).
Sex ratios
Differences in sex ratios of Nile perch have been observed between native and
new habitats (Okedi 1971; Kenchington 1939), The sex ratios of mature Nile
perch over different periods are shown in Fig, 4.3.7. The proportion of mature
females in Lake Victoria was significantly higher than in Lake Albert between
1964 and 1977. The proportion of mature females in Lake Victoria by 1982 and
in Lakes Kyoga and Nabugabo was significantly lower than that for Lake Albert.
This indicates that Nile perch now has less capacity to replace its stocks. The
1995-2001 data for Lake Victoria gave 20 mature males per 100 mature females.
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I n t e r - h a b i t a t c o m p a r i s o n s o f s e x r a t i o s u g g e s t a p r e p o n d e r a n c e o f m a l e s o v e r
f e m a l e s w h e n a l l s i z e s o f f i s h a r e c o n s i d e r e d . H o w e v e r , t h e r e h a v e b e e n s i g n i f i c a n t
c h a n g e s i n s e x r a t i o s i n t h e n e w h a b i t a t s s i n c e t h e N i l e p e r c h w a s i n t r o d u c e d . I n
a l l t h e c a s e s , t h e p r o p o r t i o n o f f e m a l e s i n t h e p o p u l a t i o n h a s d e c r e a s e d o v e r t i m e
a n d i s s i g n i f i c a n t l y l o w e r t h a n o b s e r v a t i o n s i n n a t i v e h a b i t a t s i n c l u d i n g L a k e A l b e r t .
T h e s e c h a n g e s c o u l d b e r e l a t e d t o e c o s y s t e m p r e s s u r e s e s p e c i a l l y t h e r e d u c t i o n
i n t h e a b u n d a n c e o f p r e y . R i c k l e f s ( 1 9 9 0 ) n o t e d t h a t a r e d u c t i o n i n f o o d s u p p l y
c a n c a u s e s e x r a t i o s t o b e b i a s e d t o w a r d s o n e s e x . T h e s e x , w h i c h r e q u i r e s l e s s
e n e r g y , i s p r o d u c e d i n g r e a t e r p r o p o r t i o n u n d e r a s i t u a t i o n o f f o o d s c a r c i t y . M o r e
e n e r g y m a y b e r e q u i r e d t o p r o d u c e f e m a l e s t h a n m a l e s d u e t o t h e h i g h e r e n e r g y
r e q u i r e d t o p r o d u c e o v a . A l s o o v e r - e x p l o i t a t i o n o f t h e l a r g e r i n d i v i d u a l s w o u l d
a f f e c t t h e p r o p o r t i o n o f m a t u r e f e m a l e s i n t h e p o p u l a t i o n s i n c e t h e f e m a l e s m a t u r e
a t a l a r g e r s i z e t h a n m a l e s .
F e c u n d i t y
L a t e s n i / o t l G u S i s v e r y f e c u n d . F e c u n d i t y i n c r e a s e s w i t h l e n g t h a n d w e i g h t o f t h e f i s h
a n d i s p r o p o r t i o n a l t o t h e c u b e o f t h e l e n g t h . S i n c e f e c u n d i t y i n c r e a s e s w i t h s i z e ,
m a t u r i t y a t a l a r g e r s i z e i s a d v a n t a g e o u s a s i t i n c r e a s e s t h e n u m b e r o f e g g s p r o d u c e d .
T h i s i s p r o b a b l y o n e o f t h e r e a s o n s w h y f e m a l e s g r o w t o a m u c h l a r g e r s i z e t h a n t h e
m a l e s ( W o r t h i n g t o n 1 9 2 9 ; K e n c h i n g t o n 1 9 3 9 . H o p s o n 1 9 7 2 , 1 9 8 2 ) . D e l a y i n m a t u r i t y
t o a l a r g e r s i z e c o u l d b e a n a d a p t a t i o n t o g a i n f e c u n d i t y u n d e r a s i t u a t i o n o f f o o d
s h o r t a g e ( S t e a r n s & C r a n d a l l , 1 9 8 9 ) . H i g h f e c u n d i t y i s a l s o b e n e f i c i a l i n c a n n i b a l i s t i c
s p e c i e s l i k e N i l e p e r c h b e c a u s e i f t h e s t o c k s o f a c a n n i b a l h a v e t o b e s u s t a i n e d ,
e n o u g h y o u n g h a v e t o b e p r o d u c e d t o s u s t a i n t h e s t o c k s . T h e e x t r e m e b i a s o f s e x
r a t i o t o w a r d s m a l e s l i k e t h a t r e c o r d e d i n L a k e V i c t o r i a b e t w e e n 1 9 8 8 a n d 1 9 9 2 a n d
t h a t i n a l l o t h e r n a t i v e h a b i t a t s w i l l l o w e r t o t a l f e c u n d i t y ( t h e t o t a l n u m b e r o f e g g s p r o d u c e d
b y a l l f e m a l e s i n t h e p o p u l a t i o n ) a n d t h i s w i l l a f f e c t t h e c a p a c i t y o f t h e s p e c i e s t o
r e p l e n i s h i t s s t o c k s .
C o n c l u s i o n s a n d R e c o m m e n d a t i o n s
T h e r e d u c t i o n i n t h e p r e y s u p p l y i n t h e n e w h a b i t a t s , t h e d e c r e a s e i n a v e r a g e w e i g h t o f
t h e N i l e p e r c h a n d t h e m a l e b i a s e d p o p u l a t i o n s u g g e s t t h a t N i l e p e r c h h a s l e s s c a p a c i t y
t o r e p l e n i s h i t s s t o c k s a n d t h e v e r y h i g h N i l e p e r c h y i e l d s r e a l i z e d s o o n a f t e r i t s
e s t a b l i s h m e n t i n L a k e s V i c t o r i a a n d K y o g a m a y n o t b e s u s t a i n e d i f s u i t a b l e
m a n a g e m e n t m e a s u r e s a r e n o t i n s t i t u t e d . T h i s s i t u a t i o n i s c o m p o u n d e d b y t h e v e r y
h i g h f i s h i n g p r e s s u r e o n t h e s p e c i e s d u e t o t h e v e r y h i g h d e m a n d f o r f i s h b y t h e
i n c r e a s i n g h u m a n p o p u l a t i o n a n d t h e e x p o r t o r i e n t e d f i s h p r o c e s s i n g p l a n t s . T h e
i n c r e a s e o f f i s h c a t c h e s f o l l o w i n g e s t a b l i s h m e n t o f N i l e p e r c h r e s u l t e d i n e s t a b l i s h m e n t
o f f i s h p r o c e s s i n g p l a n t s w h i c h f i l l e t N i l e p e r c h m a i n l y f o r e x p o r t a n d t h i s h a s s t i m u l a t e d
i n c r e a s e s i n f i s h i n g e f f o r t . I n t h e U g a n d a n p a r t o f L a k e V i c t o r i a , f i s h i n g e f f o r t i n c r e a s e d
C h a l l e n g e s l o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
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Fig. 4.3.8. Smoothed curves of length frequency distribution of Nile perch caught in nets of 76 mm
to 254 mm.
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Female Nile perch mature at and grow to larger sizes than males. Analysis of the
population structure of mature Nile perch shows that virtually all fish above 120 cm
total length are females. Management of the Nile perch fishery should, besides
protecting immature males and females to enable them reach breeding size aim
at protecting mature females so that there can be enough females to produce
eggs to replenish the stocks. Males mature at a smaller size 50-55 cm and this
should determine the lower size limit of Nile perch that should be harvested. Hence
Nile perch of less than 50cm should not be harvested and mature females of
>100cm should be protected. This means harvesting of Nile perch should be
restricted to fish within the 50 to 100 cm length range.
from 3,200 canoes in 1972 before the establishment of Nile perch to 8,674 canoes in
1990 to 15,462 canoes by 2000. The total number of boats on the lake is now 41,000.
This rapid increase in fishing effort is a major threat to the fishery. In addition, over-
fishing of R. argentea without a compensatory recovery in haplochromine stocks would
.( further endanger the Nile perch stocks. For the Nile perch fishery to remain sustainable,
itwill be necessary to: avoid catching immature males and females; avoid exploitation
of Nile perch prey especially R. argentea and the prawns (c. nilotica); protect females;
and reduce fishing pressure to allow fish to attain larger sizes.
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Challenges for Management of the Fisl,cCles Resources.
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G i l l n e t s a n d h o o k s a r e t h e m a i n l e g a l f i s h i n g g e a r u s e d t o h a r v e s t N i l e p e r c h . G i l l n e t
s e l e c t i v i t y f o r N i l e p e r c h ( F i g . 4 . 3 . 8 ) s h o w s t h a t t h e m e s h s i z e o f g i l l n e t t h a t c a t c h N i l e
p e r c h o f 5 0 c m i s 5 i n c h e s ( 1 2 7 m m ) s t r e t c h e d m e s h w h i l e t h a t r e q u i r e d t o c a t c h N i l e
p e r c h o f 1 0 0 c m i s 1 0 i n c h e s ( 2 5 4 m m ) m e s h . T h e m e s h s i z e o f g i l l n e t s o n L a k e
V i c t o r i a s h o u l d b e r e s t r i c t e d t o n e t s o f 1 2 7 m m ( 5 i n c h e s ) a n d 2 5 4 m m ( 1 0 i n c h e s ) .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
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